UHRF1 alone or together with PI4P or PI5P was incubated with the indicated combinations of PIP4Kα and ATP. The protein was then analyzed in pull-down reactions with the specified biotinylated H3 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) peptides immobilized on streptavidin magnetic beads. Recovered material was analyzed by western blot.
Input, 2%. UHRF1 {2x HeLa NE} nb 2.6 ± 1.7 >100 4.1 ± 2.0 -
All values given in µM; nb, not binding (curves did not even get near inflection point); >100, faithful determination of K D not possible since curves barely reach inflection point; -, not measured. PBR WT 3.5 ± 1.9 nb 13 ± 4 3.5± 1.6 4.3 ±1.8
All values given in µM; nb, not binding (curves did not even get near inflection point); >100, faithful determination of K D not possible since curves barely reach inflection point; -, not measured. (Echelon Biosciences) were made by adding water. Protein was preincubated at 10-fold molar excess of PIPs in PD300 buffer for overnight at 4°C in a low-binding tube. Nuclear extracts of cells were prepared according to published procedures (Osborn et al., 1989 ) and used at 2 mg total protein per pull-down.
EXTENDED EXPERIMENTAL PROCEDURES

Plasmids
Samples were pre-cleared by addition of Triton x-100 to 0.2% v/v, protease inhibitor (Roche complete), and 20 µl pre-washed beads for 2 hrs at 4°C with rotation. For pull-downs using HeLa NE pre-reacted with Phospholipase A2, 100 µg PLA2 (Sigma, bovine pancreas) was added to 1 ml HeLa NE supplemented with 1 mM CaCl 2 and reacted overnight at 4°C. PBR peptides were incubated with 10-fold molar excess of PIP (diC16, Echelon Biosciences) overnight at 4°C. PBR peptides were then applied to beads as above. TTD was loaded with 10-fold molar excess PIP for 3 hrs at 4°C with rotation.
Dialysis of UHRF1
HeLa cells were grown in fermenters, harvested, washed with PBS and flash frozen in liquid nitrogen. Nuclear extracts were prepared according to the Dignam protocol with final dialysis in buffer C (20 mM HEPES pH 7.9, 20% v/v glycerol, 100 mM KCl, 0.2 mM EDTA, 0.5 mM DTT) (Dignam et al., 1983) . Extracts were clarified by high speed centrifugation, aliquoted an stored at -80°C for further use.
Protein concentration ranged from 10-15 mg/ml.
Proteins (5 mg in 400 µl) were dialyzed against 10 ml HeLa NE or comparable buffer (in 50 ml tubes) overnight in dialysis cups (Pierce) with 3500 Da molecular weight cut-off at 4°C. Solutions were clarified by high speed centrifugation and protein concentration was spectroscopically determined. For sequential dialysis MBP-UHRF1 was dialyzed against 6xHIS-UHRF1 that had been treated as described above.
For pull-downs using HeLa NE pre-reacted with PIP4Kalpha: HeLa NE was incubated with recombinant PIP4Kα supplemented with ATP or ATPγS, and MgCl 2 (all 1 mM final concentration), for 8 hrs at room temperature. Addition of ATP and MgCl 2 resulted in massive protein degradation in the extracts, preventing analysis of endogenous UHRF1. Therefore purified UHRF1 was dialyzed against the
Fluorescence Polarization
Fluorescence polarization (FP) experiments were performed and analyzed as described in FP buffer (25 mM Tris pH 7.5, 50 mM NaCl, 5% v/v glycerol) using a HIDEX Chameleon II plate reader at 4°C (Fischle et al., 2008) . For UHRF1 dialyzed against HeLa NE or buffer: Full-length UHRF1 was dialyzed twice against 10 ml of HeLa nuclear extract or comparable buffer overnight at 4°C. Protein was used for fluorescence polarization measurements after concentration determination, without any further treatment. For competition FP experiments: Purified proteins were pre-incubated with non-labeled competitor peptide or protein domain at the indicated molar ratios for 30 min at 4°C. For all experiments shown signals from multiple measurements (n > 3) were normalized, averaged and plotted.
Analytical Ultracentrifugation
Double-sector charcoal filled epon cells were loaded with 412 µl of sample buffer or 392 µl protein sample at 0.5 OD 280 of recombinant UHRF1, either dialyzed against HeLa NE or buffer.
Samples were equilibrated in the Beckman XL-A analytical ultracentrifuge 2 hrs to 20°C under vacuum, prior to starting the run. During the run at 50,000 rpm, scans were continuously acquired until all material was at the bottom of the cell. Data analysis was performed with the SEDFIT software using a calculated partial specific volume of 0.722 ml/g for recombinant UHRF1 (Schuck and Rossmanith, 2000) .
Generally, after positioning the meniscus and the bottom, a simplex fit for the meniscus position was performed at a resolution of 200. The frictional ratio was fitted with the simplex algorithm. Initial values were further refined by fitting with the Marquard-Levenberg and simulated annealing algorithms until the root mean square deviation converged at a minimum. Final fitting was done with a resolution of 200 for the sedimentation coefficient. To address sedimentation coefficient and frictional ratio distribution of the sedimenting UHRF1 population, the continuous C(S)/ff0 distribution model was used at a resolution of
